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1. Heab, 3agayu HW MJIaHUPyeMble Ppe3yJbTAaTbl O00y4YeHUsI 0
AUCHMILTAHE

[lenpr0 u3y4yeHUs JOUCLHMIUIMHBI SIBISIETCS TEOPETHYECKOE OCBOECHUE
OOyJaronMMHUCSI OCHOBHBIX DAa3JeiOB JIMHCHHOW anreOphl, MaTeMaTHYECKOTO
aHaIKM3a, HEOOXOJUMBIX ISl IOHUMAHUS POJIM MaTeMaTHUKU B PO(eCcCHOHAIbHOM
NeSTeNbHOCTH;  (OPMUPOBAHMSI  KYJBTYPbl ~ MBIIIICHUS, CIOCOOHOCTH K
000011IeHNI0, aHaIKU3y, BOCIPUATHIO MH(GOpPMAIMHU, MOCTAHOBKE IIEIH U BHIOOPY
nyTed €€  JOCTMKEHHUS; OCBOCHHMS OCHOBHBIX METOJOB JUCUHUILIVHBI,
OPUMEHSIEMbIX B pelieHud  NpodecCUOHAIBHBIX  3aJad M Hay4HO-
MCCIIEN0BATEIBbCKOM NESITETbHOCTH.

3aaun AMCLMIUIAHBL

HOJyYUTh MPEJICTAaBICHUE O POJUM MaTEeMaTHUKU B MNPOPEecCHOHATbHON
NEATEIbHOCTH;

MMO3HAaKOMHTh C HEOOXOAMMBIM MOHATHUWHBIM aIapaTOM JTUCUUILINHBL,

chopMHpOBAaTh yYMEHHUS pelIaThb THUIIOBBIE 3aJa4l OCHOBHBIX pa3JeJioB
JMHENHOU anreOpbl, MATEMaTHYECKOTO aHAJIN34;

OCBOUTH THUIIOBBIE METOABl MAaTEMATHYECKOTO MCCIIEIOBAHUS MPUKIAJTHBIX
BOIIPOCOB 110 CIIENUAIIBHOCTH;

chopMHpPOBATh YMEHHE HCIOJIb30BATh MATEMATUUYECKUW amnmapar mpH
pELIEHUN MIPUKIIAIHBIX 3a1a4.

Kommnerennmu u uHIMKATOPHI, opMUpyeMble y 00yUaromuxcsi:

KO,I[ N HAUMCHOBAHHEC KOMIICTCHIIMHN KO,Z[ W HAUMCHOBAHUC HHIAUKATOpaA

OIIK-1 — CriocoGeH npuMeHsTh 3HaHue
(byHIaMEeHTaJIbHOW MaTeMaTHUKU U €CTECTBEHHO-
HAYYHBIX JUCHIUIUIMH MPH PEIICHUH 33129 B 00JIaCTH
€CTECTBEHHBIX HAayK U MH)KEHEPHOU NpaKTUKe

OIIK-1.3 — O0nazaer HaBBIKAMH
MIPUMEHCHHSI MATEMaTHIECKOTO
amrmapara

2. Mecto nucuunianHbl B cTpykrype OI1T

[Tocnenyromue qucuuminebl (Moxyn), npaktuku, HUP, ap.:
— MaremaTnueckui aHam3,
— Teopus BEpOATHOCTEW U MaTeMaTHYECKast CTATUCTHKA,
— MaremMatuueckue MOJEIN U METOMbI,
— JluckpeTHas maTeMaTuKa,
— Crarucruka.

3. CTpyKTYypa U coep:KaHue TUCIUIITUHBI
3.1. CTpykTypa IMCUMILINHBI
Jlsist ouHOM hopMBI 00OyUCHUS

Bun yuebnoii paboThI Beero | Bcero | Cemectp
3E 4acoB 1
OBIIAA TPYJOEMKOCTDb JUCHUITJIMHbBI 5 180 180

KOHTAKTHA PABOTA* - 85 85




AVJIUTOPHAS PABOTA 1,88 68 68
Jlexmun 0,94 34 34
[IpakTrdeckue (CeMUHAPCKUE) 3aHITHUS 0,94 34 34
JlaGopatopHbie paboThI - - -
CAMOCTOSTEJIbHASA PABOTA OBYHAIOIEI'OCA 3,12 112 112
[IpopaboTka yueOHOTO MaTepuasa 2,12 76 76
KypcoBoii mpoekT - - -
Kypcogas padota - - -
[TonroroBka K MPOMEXYTOYHOM aTTECTAIIUH 1 36 36
[IpomexxyToUHas aTTeCTAINS: 3
Jliist 32040 (OpMBI OOYUEHHS
Bun yuebHoit paboThl Bcero Bcero | Cemectp
3E 4acoB 1
OBLLAS TPYJIOEMKOCTb JIUCLIATIIAHBI 5 180 180
KOHTAKTHAS PABOTA ] 42 42
AYJIMTOPHAA PABOTA 0,5 18 18
Jlexknun 0,28 10 10
[IpakTueckue (CEeMUHAPCKUE) 3aHATHS 0,22 8 8
JlabopaTopHbie pabOThI - - -
CAMOCTOSITEJILHASI PABOTA OBYUAIOIIETOCS 45 162 162
[IpopaboTka yueOHOTO MaTepHaia 4,25 153 153
KypcoBoli mpoekT - - -
KypcoBas pabdota - - -
[ToaroroBka K mpoMeEXyTOYHOMN aTTeCTallUU 0,25 9 9
[TpomexxyTOoUHas aTTECTAIINS: S

3.2. Coaep:kanue IMCUMILUIMHBI, CTPYKTYPHMPOBAHHOE MO pa3aeiamMm H

BUJ1aM 3aHATHH

Paznenst Pacnpenenenue ®opmel 1 | THAEKCH THAMKATOPOB
JUCIUILTAHBI 2 TPYAOEMKOCTH BHJT (bopMupyeMbIxX
§ 10 BU/IaM y4eOHOU paboThl | KOHTpOIIS KOMIIETEHIIU
o = © o G
3 = | &| 3 )
/M 5 © o =
= S = <
Pazmen 1. Marpunsi u | 26 6 6 14 TK1 OIIK-1.3,3VB
CHUCTEMBI  JIMHEMHBIX
YpaBHEHUU
Pazgen 2. Jluneiinoie | 64 14 16 34 TK1, TK2 OIlK-1.3,3VB




IPOCTPAHCTBA

Paznen 3. Bekropnas | 16 4 4 8 TK3 OIIK-1.3, 3VB
anredpa

Paznen 4. Ilpsambie | 20 6 4 10 TK3 OIIK-1.3, 3VB
JIMHUU U TIJIOCKOCTH

Pazmen 5. Jluawmm u | 18 4 4 10 TK3 OIlK-1.3,3VB
MOBEPXHOCTH BTOPOTO

opsiiKa

DK3aMeH 36 36 OM1 OIIK-1.3,3VB
Hroro 3a 1 cemecTp 180 34 34 112

HUTOI'O 180 34 34 112

3.3. Conep:xkanue JUCHUNTIHHBI

Paznen 1. Marpuusl 1 CUCTEMBI IMHEWHBIX YPABHEHNM.

Tema 1.1. MaTtpuupl.

[TondaTrie MaTpuIlpl, pa3MEPHOCTh MaTpuilbl. JIeHCTBUS HaJ MaTpHUIIAMHU.
[TpousBenenue maTpull. DneMeHTapHbIe TpeoOpa3oBaHusl.

Tema 1.2. Onpenenurenu.

ITonsiTne onpenenurens KBaapaTHOW Marpuipl. CBoWcTBa ONpEnEIUTENEH.
dopmynia pa3ioKeHus 1Mo cTpoke (1o cToJioiy). PaHr MaTpuib.

Tema 1.3. Cucremsl TMHEWHBIX YPABHEHUN.

CoBMecTHBIE, HECOBMECTHbIE cuCTeMBI. Teopema Kponekepa-Kamnemnu.
OoOpartnas matpuna. @opmynsl Kpamepa. MaTpuuHbII METOJ pELIEHUS] CHCTEM
JMHENHBIX ypaBHeHuM. Meton ["aycca.

Paznen 2. JIunelinble MPOCTPAHCTBA.

Tema 2.1. [ToHsiTHE TMHENHOTO MPOCTPAHCTBA.

Onpenenenue TMHEHHOTO MPOCTpaHCTBA. JIMHEMHO HE3aBUCUMBIE CUCTEMBI.
baszuc u pa3mMepHOCTh TMHEHHOTO MPOCTpaHcTBa. Pa3noxkeHue BekTopa mno 6asucy,
KoopJMHaThl BekTopa. [lepexon k HOoBoMy Oasucy.

JIuneitnoe noanpoctpancTBo. CyMMa M T€peceueHHUe MOANPOCTPAHCTB.
MHOXECTBO  pelmeHnd  OJHOPOJHOW  CHCTEMBI  JIMHEMHBIX  YPaBHEHUM.
OyHaaMeHTalbHAs CUCTEMA PELICHUM.

Tewma 2.2. EBKIUAOBBI TPOCTPAHCTBA.

EBKIMA0BEI IPOCTPAHCTBA. CkansipHoe IIPOU3BECHUE.
OproHopMmupoBaHHbIHA 6a3uc. Oproronanuzanus ['pama-IlImuara.

Optoronanbupie  MaTpuilbl. QR-pasnoskeHre MaTpullbl, CHHTYJISIPHOE
paziiokeHue, noiasipHoe pazioxkenue Matpuisl. Hopmanbnas XKopaanosa gpopma.

Tema 2.3. JIuHeiHBIE ONIEPATOPHI.

Jlunennbli  oneparop. Marpuna JauMHENMHOro omneparopa. Marpuua
JUHENHOro ornepaTtopa B HOBOM 0a3uce. CoOCTBEHHBIM BEKTOp M COOCTBEHHOE
3HAYECHUE.

Tewma 2.4. KBanpatuunsie OpMBI.

bununeitnas ¢dopma. Ksagparuunas ¢opma. Matpuia KBaapaTUIHOU
dbopmbl. CBOHCTBA CHUMMETPUYHBIX MaTpuil. PaHr W WHAEKC KBaapaTHYHON
dbopmbl.  3akoH wuHepuud. KaHOHMYECKHMH BUA  KBaJApPaTUYHOM  (HOPMBL
3HaKOONpeaeIeHHOCTh KBaApaTuuHOi hopmMbl. 3akoH CuiibBeCTpa.

Paznen 3. Bekropnas anreopa.




Tema 3.1. BekTopsl.

Omnpenenenne Bekropa. IIpoeknus Bekropa. JleneHne oTpes3ka B 3aJaHHOM
HallpaBJIcHU. BeKTOopbl Ha IIOCKOCTM M B MpocTpaHcTBe. Hampasmstomue
KOCHUHYCBI.

Tema 3.2. CkansipHOE, CMEIIAHHON U BEKTOPHOE ITPOU3BEICHUS.

CkansipHoe NpOU3BEACHHE, €ro CBOWCTBA. BeKTOpHOE NpPOU3BENCHHE.
CmemanHoe  mpou3BeleHHE. BpIpakeHHe  BEKTOPHOTO U CMENIAaHHOTO
IIPOM3BEACHUS YEPE3 KOOPAMHATHI COMHOXUTENe. [lnomane nmapamienorpamma,
0o0beM mMapasuiesienuIeia. Y ClIOBUS KOJUTMHEAPHOCTH JBYX BEKTOPOB, YCIOBHE
KOMIIJIAHAPHOCTH TPEX BEKTOPOB.

Pasnen 4. [IpsiMble TMHUM U IITIOCKOCTH.

Tema 4.1. Cuctembl KOOpAUHAT.

JlekapToBa nIpsAMOYrojpHas cucreMa KoopauHar. llomsapHas cucrema
koopauHat. Humuaapudeckue u cdepuyeckre KoopauHathbl. IIpeoOpazoBanus
CUCTEMBI KOOPAUHAT.

Tema 4.2. [Ipsima ¥ IIOCKOCT.

YpaBHEHUsT NOpPSIMOM JMHAM HA IUIOCKOCTH. YTOJI MEXAY NPSIMBIMU.
PaccrossHue OT TOYKM 10 IpsAMOM. YpPaBHEHHE IUIOCKOCTH. PasiMuHble BUBI
YpPaBHEHMs IUIOCKOCTHU. B3amMHOe pacmoiiokeHue IulockocTed. PaccrosHue ot
TOYKA JO0 IUIOCKOCTH. YpaBHEHHE IIpsAMOW B mpocrpaHcTBe. Ilpsmas kak
[IEpECEeUCHUE INIOCKOCTEN. B3auMHOE paciioyioKeHUE NPSIMOU U IUNIOCKOCTH.

Paznen 5. JIuHuM 1 MOBEPXHOCTH BTOPOTO MOPSAAKA.

Tema 5.1. Kpuble BTOpOro nopsiaka.

YpaBHEeHUE KPpUBOM BTOPOro nopsiaka. CBOMCTBA KPUBBIX BTOPOIO MOPSIAKA:
AJUTUIIC U €r0 CBOMCTBA, TUNepOoIIa U ee CBOMCTBA, mapadoia 1 ee CBOMCTBA.

Tema 5.2. [ToBepXHOCTH BTOPOTO MOPSAKA.

Buipl moBepXHOCTEN BTOPOTO MOPSAKA.

3.4. TeMaTu4yeCcKHil IVIAH NPAKTHYECKHUX 3aAHATHI

1. HdenctBus Hax marpuuamu. [IpousBenenne matpuu. Beruncienue panra
MAaTpPUIIBI.

2. Onpenenurenb, CBOMCTBA ONpEAEHUTENd. BeruucieHune omnpenenurTencu
Pa3IMYHBIX TOPSIKOB.

3. Haxoxnenue oOparHoii MaTpuilsl MetogoM JKopaana-I'aycca. Anropurm
BBIYHCIICHUSI OOpPAaTHON MaTpPHIIBIL.

4. PemieHue CHCTEM JMHEWHBIX YpPaBHEHHM MATPUYHBIM METOAOM, 10
dbopmynam Kpamepa. Pemenne cucrem meronom ["aycca.

5. Ilpumepsl TMHENHBIX NPOCTPAHCTB. JIMHENHAs 3aBUCUMOCTH BEKTOPOB.
Koopnunatel Bektopa B 3ajaHHOM 0aszuce. KoopauHaTsl BEKTOpa B HOBOM Oa3uce.

6. CymMa u mepeceuyeHre NoAnpoCTPAHCTB. ba3nc cymMMBbl U nepeceyeHus.
PaHr crctembl BEKTOPOB.

/. ®yHIaMeHTalIbHAsl CUCTEMA PEILICHUIA.

8. Jluneitnpie omepaTopbl. HaxokaeHue MaTpullbl JJUHEWHOTO oIepaTopa.
Matpuiia TMHEHHOTO OoTmiepaTopa B HOBOM Oasmce.

9. CoOcTBeHHBIE YWCIa W COOCTBEHHBIE BEKTOPHI JIMHEWHOTO OTEpaTopa.
[IpuBeneHne MaTpulbl K JMaroHaIbHOMY BULY.

10. OpronopmupoBanHbiii 0a3uc. [locTpoeHne OpPTOroHaNbHON CHCTEMBI



BEKTOpOB MeTonoM ['pama-IlImuara.
11. OptoronaneHbie MaTpuipl. CuMMeTpuyHbIE MaTpUIbl. CHHIYIISpHOE
paznoxxenue matpuiibl. [lonsipHoe pasznoxkenue. XKopaaHoBa HopmanbHas popma.
12. Ksangpatuunbie (HOPMBEI.
KaHOHUYECKOMY
3HAKOOIPEAEIIEHHOCTb.
13. BekTop Ha MJIOCKOCTH M B MPOCTPAHCTBE. JleneHne oTpe3ka B 3aJaHHOM
cooTHOIIEeHHH. [Ipoekus BEKTopa Ha OCh.
14. BeluncieHne CKalsipHOrO, BEKTOPHOTO M CMENIAHHOTO MPOU3BEICHHM.
[TpunoxeHust MpOU3BEICHUN.
15. Cucremsl koopaunat. [IpeoOpazoBanusi KOOPAUHAT: MOBOPOT HA YIOJd U
NapajuieNIbHbIN NEPEHOC.
16. YpaBHeHUE NpsIMOM Ha MJIOCKOCTH.
17. YpaBHEHUS IOCKOCTH.
18. YpaBHEeHUE NpsAMOM B POCTPAHCTBE.
19. KpuBble BTOpOro nopsijika: 3JuIMIC, runepooa, napadoia.
20. IToBepxHOCcTH BTOpOTO Nnopsiaka. [loBepxHocTr BpameHus.

BU]TY.

Hccaenosanue

[IpuBeneHue KBagpaTUIHON (HOPMBI
KBAaIpaTUYHOMN

3.5. TemaTuyeckuii MJIaH Ja0OPATOPHBIX padoT
JlaHHBIN BUJT paOOThI HE MPETYCMOTPEH YUEOHBIM IIJIAHOM.

3.6. Kypcosoii npoekT /KypcoBasi pa6oTa
JlanHbIi BUA pabOTHI HE MPETyCMOTPEH YUEOHBIM IIAHOM.

4. OueHuBaHUE Pe3yJIbTATOB 00y4eHUsI

bhopMBI

K
Ha

OueHuBaHMe pe3yJbTaTOB OOy4YEHHUS MO AUCIUIUIMHE OCYIIECTBIISIETCS B
paMKax TEKYILEro KOHTPOJISI M NPOMEXKYTOYHOM aTTecTallid, MPOBOJUMBIX IO
oamnpHO-perTuHroBoi cucreme (bPC).

[ITkana OLEHKH pe3yJIbTaTOB 00YUYEHHMsI 110 TUCHUILIMHE:

YpoBeHb chOpMUPOBAHHOCTH
MHAMKATOpa KOMIIETEHIIMH

N . Huxe .
Bricokuit Cpennuit Huzknit
K 3armianu- CPCAHCTO
on
Kon MH/THKATOPA POBaHHBIC ot 85 1o 100 ot 70 1o 84 | ot 55 10 69 | oT 0 KO 54
KoMmIIe- PE3yNbTATHI
KOMIIETCHIL IIxama oneHUBaHUA
TEHIINH it o0y4eHus 1o
HCLHTLINH HEYJI0B-
AUCLHIITHHE YAOBIIET- YA
OTJIMIHO XOPOIIIO JIETBOPH-
BOPHUTEIHHO
TEJIBHO
3a4TEHO HE 3a4TEHO
3HaTh:
3Haer 3Haer ITnoxo YpoBeHb
OCHOBHBIC TIOHSTHSI | OCHOBHBIE | OCHOBHBIE | 3HACT 3HAHUH
1 YTBEPKICHHS TOHATHS U | TIOHATHS U | OCHOBHBIE | HUXKE
OIK-1 | OIK-1.3 | ¥ YTBPXA
JIMHEWHOHN anreOpsl | YTBEP)KAE | YTBEPXKAC | MOHITHS W | MUHAMAI
Y AaHAUTUTUYECKOU Hus.  He | Hus. YTBEpP)KJE€ | BHOTO,
reOMETPHUH nomyckaetr | Moxer HUS, JIOITyCKae
OIMOOK JIOITYCTUTD | IOIyCKaeT | T TrpyObIe




HECKOJIBKO | MHOTO OIIMOKHU
HETpyOBIX | MEITKHX
onOOoK 01107 (03
YMETh:
BBINOJIHATh Ywmeer Ymeer Ymeer [Ipu
JEUCTBUS HAJl pemiars peniarb periaTth pelieHnn
MaTpUIIAMH; MaTeMaTH | OCHOBHBIE | THUIIOBBIE | THUIIOBBIX
HaXOJUTh MATPUILY, | YECKHE MaTeMaTd | MaTeMaTu | 3ajad
oOpaTHyIO JaHHOW; | 3a7a4d, HE | YECKHE YEeCKUe JIOITyCKae
HaXOJUTh paHT JIONyCKaeT | 3a/1a4H, 3ajauu, T TIpyOble
MAaTpPHIIbI; OIrO0K JIOMYCKAeT | JOMYCKAeT | OMIMOKH
3aIHChIBATh B HEOOJBIIH | MHOTO
MaTpu4dHou popme € OIMOKKH | MEJIKHUX
CUCTEMY JIMHEWHBIX OImnO0K

YpaBHEHUH;
MIPUMEHSITh
pa3IUYHbIE METO/IbI
pewenust CJIAY;
BBIYHCIISITh
CKaJIsIpHOE,
BEKTOPHOE,
CMEILIaHHOE
MIPOU3BEICHUE
BEKTOPOB; HAXOUTh
cOOCTBEHHBIE YHCIIa
1 COOCTBEHHbBIE
BEKTOPHI JINHENHOTO
oreparopa;
HCCIIEI0BATh
KBa/IpaTUYHYIO
¢dopmy Ha
3HAKOOMPENIEIEHHOC
Th, TIPUBONTH €€ K
KaHOHUYECKOMY
BH]Ty; CTPOHUTH
ypaBHEHUS MPSIMOT
JTUHUU Ha
IJIOCKOCTH U
IIPOCTPAHCTBE,
ypaBHEHHUS
IJIOCKOCTH B
IIPOCTPAHCTBE,
KpHUBbIE BTOPOTO
MOPSIKA,
MIOBEPXHOCTU
BTOPOT'0 OPSIKA.

BJIaJCTh.




HaBBIKAMU
ynoTpeOIeHus
MaTeMaTU4ECKON
CHUMBOJIMKH IS
BBIPKCHUS
KOJIMYECTBEHHBIX U
Ka4yeCTBEHHBIX
OTHOULIEHUI
00BEKTOB;
HaBBIKAMU
CUMBOJIbHBIX
npeoOpazoBaHMi
MaTeMaTHYECKUX
BBIPAKCHU;
3aIMChIBATH
MaTEeMaTHYECKYIO
MMOCTAaHOBKY
TUIIOBOM TEKCTOBOM
3a/1a4w;
OCHOBHBIMH
AHATUTUYCCKUMU
METOJIaMH PEIICHUS
anreOpanvecKux
YpaBHEHUU U
CHCTEM
anre0panvecKux
YpPaBHEHUN;
METOJIaMHU
WCCIICIOBAHUS H
TIPUBEICHUS K
KaHOHUYECKOMY
BHJTy KBaJIPATUIHBIX
dbopM; MeTo1aMu
MOCTPOCHUS
MPSIMBIX
IIOCKOCTEH,
WCCIICTOBAHMS HX
B3aMMHOTO
PacmoIOKEHUS;
METOJIaMHU
JINHENHOTO
npeoOpa3oBaHUs
€BKITUI0OBBIX
MIPOCTPAHCTB:
CUHTYJISIPHOTO,
MOJIIPHOTO
pa3IO0KESHHUSI.

Bnaneer B
MIOJIHOM
o0BeME,
HE
JOTTyCKaeT
o1rudoK

Bnaneer
HaBBIKAMH
B
JIOCTATOYH
oM
o0BeMeE,
JOTTyCKaeT
MEJIKHAE
OLINOKHU

Bnaneer
ciabo,
JIOTTyCKaeT
MHOT'O
OHINOOK

He
BJIAJEET
HaBBIKaAM
I/I,
JOITyCKae
T TpyOBIe
OLINOKHU

OneHoYHbIe

MaTepUabl

JJIA

MIPOBEACHUS

TEKYLIErO

KOHTPOJISL H

MIPOMEKYTOUHOM arTecTanuu npuBeneHsl B [Ipunoxkennn k pabodeil mporpamme

JUCIHUITIIUHBEI.

[TonHBIN KOMIUIEKT 33JJaHUi U MaTEPHAIIOB, HEOOXOIUMBIX JIJIsl OICHUBAHUS
pe3yJIbTaToOB O0y4EHUS 110 AUCIUIIIMHE, XpaHUTCS Ha Kadenpe pa3padoTyuka.




5. Y4eOHO-MeTOoIMYecKoe U HH(POPMALIMOHHOE o0ecniedeHHe JUCHHILIHHbI
5.1. YueOHO-MeTOANUYECKOE 00ecIeueHue

5.1.1. OcHoBHas nuTEpaTypa
1. bexnemumes, /[. B. Kypc ananuTu4eckoi reoMeTpuy U JIMHEHHOM aiareOphl:

yueOHuk st By3oB / JI. B. bexnemumeB. — 19-e wuzn., crep. — CaHkT-
[letepOypr: Jlanmp, 2022. — 448 c. — ISBN 978-5-8114-9223-7. — Tekcr:
AMEeKTPOHHEIN //  JlaHb:  2neKTpoHHO-OMOmMoreunas cucrema. —  URL:

https://e.lanbook.com/book/189312.

2. COOpHHMK 3aad IO aHAJUTHYECKOW TeOMETpHMH W JUHEHHOUW anrebpe:
yuebHoe mocobue ans By3oB / JI. A. beknemumiena, /[. B. bexnemumes, A. FO.
[TerpoBuu, U. A. UybGapoB. — 9-e uzn., crep. — Cankr-IletepOypr: Jlans, 2022.
— 496 c. — ISBN 978-5-8114-9224-4. — Texkct: »nekTpoHHbIN // JlaHb:
AIEKTPOHHO-OMOIMOTEeUHAs cucTema. URL:
https://e.lanbook.com/book/190976.

3. ManbiieB, A. . OcHoBbI THHEWHON anreOpsl: yueOHuk / A. 1. Manbies. —
5-e uzn.,crep. — Cankr-Ilerepoypr: Jlans, 2022. — 480 ¢. — ISBN 978-5-8114-
1009-5. — Texkcrt: 25eKTpOHHBIH // JIaHb: ANEKTPOHHO-OMOIMOTEUHAs cucTeMa. —
URL.: https://e.lanbook.com/book/210299.

4. Ilpockypsakos, 1. B. COopHuK 3amady 1o JIMHEHHOW anredpe: yuyeOHOE

nocobue st By3oB / U. B. IlpockypsikoB. — 16-¢ u3m., crep. — CaHKT-
[TetepOypr: Jlawwp, 2022. — 476 c. — ISBN 978-5-8114-9039-4. — Tekcr:
ANEKTPOHHBIN //  JlaHb:  »neKkTpoHHO-OMOMMoTeuHas cuctema. —  URL:

https://e.lanbook.com/book/183752.
5.1.2. JlononHUTENbHAS TUTEpaTypa

1. Anekcanapos, II. C. Kypc aHanmutuyeckod TreOMETpUM U JIMHEWHOMN

[TerepOypr: Jlamp, 2022. — 512 c. — ISBN 978-5-507-44758-9. — Texkcr:
ANEKTPOHHBIN //  JlaHb:  »neKkTpoHHO-OMOMMoTeuHas cuctema. —  URL:
https://e.lanbook.com/book/242861.

2. I'myxoB, M. M. Anre0pa: yueOHuk s By3oB / M. M. I'myxos, B. Il
Emmzapos, A. A. HewaeB. — 4-e u3n., crep. — Cankr-IletepOypr: Jlans, 2022, —
608 c¢. — ISBN 978-5-8114-9182-7. — Tekct: onexrtponHsiii// JlaHs:
AIEKTPOHHO-OMOIMOTEUHAs cucTema. — URL:
https://e.lanbook.com/book/187793.

3. T'opnau, b. A. Jluneitnas anre6pa: ydeOHoe mocooue / b. A. I'opmaua. —
Cankr-IletepOypr: Jlanp, 2022. — 480 c¢. — ISBN 978-5-8114-1427-7. — Texkcr:
ANEKTPOHHBIN //  JlaHb:  »nekTpoHHO-OMOMMoTeuHas cuctema. —  URL:
https://e.lanbook.com/book/210983.

4. Manbues, U. A. Jlunelinas anredpa: yueOHoe nmocobue / . A. ManbleB. —
2-¢ u3., ucnp. u gon. — Cankt-IletepOypr: Jlans, 2022. — 384 c. — ISBN 978-
5-8114-1011-8. — Texkcr: »nexkTpoHHBIN // JlaHb: 3JIEKTPOHHO-OUOIMOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/210503.



5.2. MudopmanuonHoe odecnedeHune

5.2.1. DneKTpOHHBIE U UHTEPHET-PECYPCHI

1. IToptan «OTKpBITOE 0OpazoBaHue», hitp://npoed.ru;
2. DOnexTpoHHBIM y4eOHbI Kypc «Jluneitnas anrebpa (09 VYI'CH)y,
https://Ims.kgeu.ru/course/view.php?id=2470;

3.

ONEeKTPOHHBIN

y4eOHBII

Kypc «Jlunelinas

https://Ims.kgeu.ru/course/view.php?id=3497.

anredpa  (3DO)»,

5.2.2. Tlpodeccuonanpapie 0a3pl AaHHBIX /| MH(DOpMaMOHHO-CIIPaBOYHBIC
CUCTEMBI
1. O6mepoccuiickuii MaTeMaTHYeCKHi moprai, http://www.mathnet.ru/;
2. Poccuiickas HarpoHandbHas oudnuoreka, http://nir.ru/;

3. Poccwiickas rocynapcTBeHHas onbanoreka, hitp://www.rsl.ru/;

3. HammonanpHast aaekTpoHHas oubaroreka, https://rusneb.ru/;

4. Hayunas snekTpoHHast oubiunoreka, http://www.elibrary.ru/;

5. EagumHoe okHO  goctyma K 00pa3oBaTeNbHBIM  pecypcam,
http://window.edu.ru/.
5.2.3. JIunieH3MOHHOE W  CBOOOJHO PACIpPOCTPAHIEMOE TPOTPAMMHOE
oOecrieueHue JAUCHHUITIIINHBI
Orcanne PexBu3HUTHI
Ne | HaummeHoBaHHE MPOrPaMMHOTO
n/m obecreueHust HO/ITBEPAAAIOTIIX
JTOKYMEHTOB
"3A0 ""TakcHert-
1 Windows 7 IIpodeccuonanbuas [Tons3oBarensckas Cep%%% 0 /é\g_)E‘O-JH/ILI
(ceprudunupoannas PCTIK) OlepalMOHHas CUCTEMA 27.05.2014 He;/)IZKJ'I.
npaso. beccpoyHo
Cucrema mnoucka CBoOOIHAS THIICH3US
2 Bpayzep Chrome nH(pOpMAIIUU B CETH Heuckn. npaso.
HHTEPHET beccpouno
ITO nnst addhexTuBHOTO CBoOoaHas TUIICH3US
3 LMS Moodle OHJIaMH- B3aUMOJIEHCTBHUS Heuckn. npaso.
IIPENoIaBaTelis U CTYACHTA beccpouno
[Toaxmrouaemsbrii Mmoynb mist| CBOOOIHAS JTHIICH3US
4 Adobe Flash Player Opay3epa U cpebl Hewucki. npaso.
BBITTIOJIHEHUS BEO - beccpouno
Ot Protsinl pus ooy | Tt orpawits, (340 Cobrantpe
5 | Windous32 Russian DiskKit MVL | "POY » colepaarit B o

CD

ceOe HeoOXoauMbIe O(UCHBIE
NIPOrPaMMBbI

Hewucki. npaso.
beccpouno

Office Standard 2007 Russian OLP
NL AcademicEdition+

ITakeT mporpaMMHBIX
IIPOAYKTOB, COJIEPKALIMI B
cebe HeoOxoIuMBbIe O(UCHBIE
IIPOrpaMMBbl

3A0 "CodrJlaitaTpeiin"
Ne21/2010 ot
04.05.2010 Hewuckn.
npaso. beccpouno



http://npoed.ru/
https://lms.kgeu.ru/course/view.php?id=2470
http://www.mathnet.ru/
http://nlr.ru/
http://www.rsl.ru/
https://rusneb.ru/
http://www.elibrary.ru/
http://window.edu.ru/

6. MaTtepuaJibHO-TeXHHYeCKOe o0ecneyeHue JTUCIUNIMHBI

HaumenoBanue HaumenoBanue yuebHo
BUJA Y4eOHOI ayJIuTOpHH, [lepeuens HEOOXOAMMOTO 000PYAOBAHUS U
paboThI cHenualn3upoBaHHON TEXHUYECKHUX CPENICTB O0YUCHUS
JabopaTopun
Jlexumn CrienmanusupoBaHHasi yueOHas MeOelb,
TEXHUUYECKUE CPEJICTBA OOYUEHUS, CITyKal1e
YyeOHast aytuTopus Ass JUIS TIpe/icTaBIeHus yueOHoil nHpopmaiu
IIPOBEACHUS 3aHIATUI O0JBIION ayAUTOPUH (MYJTbTHMETUIHHBIHI
JIEKIIMOHHOT'O TUTIA MIPOEKTOP, KOMITBIOTED (HOYTOYK), SKpaH),
JIEMOHCTPAIIMOHHOE 000py10BaHKe, Y4eOHO-
HarJsAHbIe TOCOOUSI
[IpakTnueckue VYyeOHnas ayuTopus Ais CrennanusupoBaHHas yueOHas MeOelb,
3aHATUS MIPOBEICHUS 3aHATUIN TEXHUUYECKUE CPEJICTBA O0yUEHUS
CEeMHMHApPCKOT0 THIIA, (MyJIBTUMETUHHBIN TIPOEKTOP, KOMITBIOTED
TPYIIOBBIX U (HOYTOYK), 9KpaH) u ap.
WHIMBUTYTBHBIX
KOHCYJIbTaINi, TEKYIIEero
KOHTPOJISL U
MIPOMEKYTOUHOU
aTTEeCTaluU
CaMocTosTenbHast CrneunanusupoBanHasi yueOoHas mebenp Ha 30
pabora . MOCaJI0YHBIX MeCT, 30 KOMITbIOTEPOB,
KomneroTepHslit k1acc ¢
TEXHUUYECKUE CPEJICTBA O0yUEHUS
BbIX0A0M B HTEpHET B- N
600a (MyIBTHME-TUHHBINA TTPOEKTOP, KOMIIBIOTEP
(HOyTOYK), 9KpaH), BUI€OKaMepHl,
porpaMMHOE 00ecredeHne
Crnenuanu3upoBaHHas MeOelb,
. KOMIIBIOTEpPHAsI TEXHUKA C BO3MOKHOCTBIO
HuranbHbIl 3a71
o BbIX0/1a B IHTEpHET U o6ecnequHeVM }
nocryna B QUOC, sxpaH, MyJIbTUMEANNHBIN
POEKTOP, IPOrpaMMHOE 00ecrieyeHne

7. OCOOeHHOCTH OpPraHM3alUM 00pPa30BATEJIbLHON 1esITeJIbHOCTH JIsl
JIMI C OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI 1 HHBAJIUI0B

Jlvuila ¢ OrpaHUYeHHBIMU BO3MOXHOCTSIMHU 370poBbsi (OB3) M MHBaIMIbI

UMEIOT BO3MOYKHOCTh OECHPENSITCTBEHHO TIEPEMEIaThCsl M3 OJHOI0 yd4eOHO-
J1a00paTOPHOTO KOpITyca B IPYTOi, MOJHATHCS HA BCE STAXKHK y4eOHO-T1a00paTOPHBIX
KOPITyCOB, 3aHMMAaThCsS B YUCOHBIX M HMHBIX MOMEIICHUSIX C y4ETOM OCOOCHHOCTEH
NCUX0(MU3NIECKOTO PA3BUTHS U COCTOSHHS 37I0POBBSL.

s oOydenus i ¢ OB3 v MHBAIHMIOB, UMEIOMIUX HAPYIICHHUS] OTIOPHO-
JBUTATEIHLHOTO amnmnapara, 00eCIedeHbl YCIOBUS OCCIPEsITCTBEHHOTO JIOCTYIIa BO
Bce yueOHbIe moMenieHus. MHpopManusi 0 CrenuanbHBIX YCIOBHSIX, CO3IaHHBIX
s ooydaroruxcsi ¢ OB3 w WHBaMMIOB, pa3MellcHa Ha CaiiTe YHUBEPCHTETa
www//kgeu.ru. Imeercs BO3MOXKHOCTb OKa3aHHWS TEXHHYECKOM  IIOMOILIHA
ACCHUCTEHTOM, a TaKXke YCIyT CYPIOIePEBOTIMKOB M TU(IIOCYPAOTICPEBOINKOB.

Jns apmantanuu K BocrpusaTHio JguiamMd ¢ OB3 u uHBanmmmamu ¢



http://www.kgeu.ru/

HapYILIEHHBIM CIIYXOM CIPAaBOYHOT0, Y4YeOHOro Marepuaia Mo JUCHUILIMHE
00eCreunBaIOTCs CIEAYIONIUE YCIOBHUS:

- Ui JIy4llell OpUEHTallMd B ayAUTOPUM, TPUMEHSIOTCS CUTHAJIBI
OTIOBEIICHUS O Hauaje U KOHIIE 3aHATH (CJIOBO «3BOHOK) MUIIIETCS Ha JIOCKE);

- BHUMaHHE CJI1a0O0CIbIIIANIero 00y4yaronerocsi MpPUBIEKAETCs IEeAarorom
KECTOM (Ha IJIeUO0 KJIAJIETCs pyKa, OCYIIECTBISETCS HEPE3KOe MOXJIONbIBAHHE);

- paroBapuBasi ¢ OOydYaroOIIMMCs, MEJaroruHueckuii pabOTHUK CMOTPHUT Ha
HEro, TOBOPUT $ICHO, KOPOTKHUMH TMPEIJIOKEHUSIMH, OOecredyrBasi BO3MOXKHOCTb
YTEHUS 10 Ty0am.

Kommencanusi 3arpy/lHEHUI pEYEeBOTO U HUHTEIUIEKTYaJbHOTO Pa3BUTHS
ca0ocCibIIamX 00y4aroumxcsi IPOBOAUTCS MTYTEM:

- UCIIOJIb30BAaHUS CXEM, TUarpaMM, PUCYHKOB, KOMIIBIOTEPHBIX MPE3EHTAINH
C TUIIEPCChUIKAMH, KOMMEHTUPYIOLUIMMH OT/AEIbHbIE KOMIIOHEHTbHI H300paXkKEeHNUS;

- PETyJIAPHOTO TIPUMEHEHUS YIpaKHEHUH Ha rpaduueckoe BbIICICHUE
CYIIECTBEHHBIX MMPU3HAKOB IPEIMETOB U SBICHUII;

- obecriedeHns] BO3MOXHOCTH il OOydaromierocss MOJyYdTh aJpPECHYIO
KOHCYJIBTAIIUIO 110 AJIEKTPOHHOM MOYTE MO0 MEPE HEOOXOAUMOCTH.

Jns amantaumm K BochnpusThro jguuamu ¢ OB3 w unHBaimpamu ¢
HApYIICHUSAMH 3PEHUsSI CIPABOYHOTO, y4eOHOTO, MPOCBETUTENHCKOTO MaTepHana,
IPEIyCMOTPEHHOTO  O0pa3oBaTEIbHOM  NPOrpaMMOld MO  BBIOpAaHHOMY
HAIpPaBJICHUIO OJrOTOBKU, 00ECIIEUNBAIOTCS CIEAYIOLINE YCIOBUS:

- BeJleTcsl ajanTtauus ouuuanbHOro caita B cet MHTepHeT ¢ yderom
OCOOBIX TMOTPEOHOCTEH WHBAIUIOB IO 3PEHUIO0, OOCCIEUYMBAETCS HaJTUYHE
KpynHOHIPpU(GTOBOM CipaBOYHOM MHPOPMAIIUU O PACTIUCAHUN YIEOHBIX 3aHSATHH;

- IEJaTOTUYECKUN PpabOTHHUK, €ro coOeceqHUK (Mph HEOOXOIUMOCTH),
OPUCYTCTBYIOIIME HA 3aHATUHU, NPEACTABISIIOTCS OOydYalolUMCs, MpU ITOM
KQXK]IbI pa3 Ha3bIBa€TCs TOT, K KOMY NEAaroruyeckuii paboTHUK oOpamaeTcs;

- ICHCTBUS, JKECTHI, IEPEMEIIEHHUS TIeIarOTHIECKOro paboTHIKA KOPOTKO H
SICHO KOMMEHTHUPYIOTCS;

- meyaTHass MHGOpMalMs MpeAocTaBiseTcd KpynHbM mmpudrom (ot 18
MYHKTOB), TOTJIHHO O3BYyUHNBACTCS;

- oOecrieunBaeTcsi HEOOXOIUMBIN YPOBEHb OCBEUIEHHOCTH MOMEUIEHUH;

- IPEIOCTABIIACTCS BO3MOXKHOCTh HCIIOJIB30BaTh KOMIIBIOTEPHI BO BpEMS
3aHSTHI U MPABO 3aMUCH 0OBSICHEHUI Ha TUKTO(OH (110 KEeJTaHUIO 00YUaIOIUXCs).

dopMa TPOBENCHUSA TEKyUIEHM MW NPOMEKYTOYHOM AaTTeCTalMHd JJIs
oOyuatomuxcs ¢ OB3 u nHBanua0B onpeneisiercs neJarornieckuM paboTHUKOM B
COOTBETCTBUH € yueOHBIM Iu1aHoM. [Ipu HeobxoaumocTu obyuatouiemycs ¢ OB3,
UHBAJIMIY C YYETOM HUX WHIUBUAYaJIbHBIX TMCUXO(PHU3UUECKUX OCOOECHHOCTEH
JTaeTCsl BO3MOYKHOCTD MPOUTH MPOMEKYTOUHYIO aTTECTAIIMIO YCTHO, MUCbMEHHO Ha
OymMmare, MUCbMEHHO Ha KoMIbloTepe, B (OpMe TECTUPOBAHUS U T.M., JHUOO
MPEIOCTABIISCTCS JOMOIHUTEIBHOE BPEeMS JUISI IOATOTOBKH OTBETA.

8. Metoguyeckue  peKoOMeHIAUUM  JJs npenojaaBarTeseu mno
OPraHU3alMN BOCIIUTATEJIbHONH PadOThI C 00y4ar0LIIMMHUCS.



Metoaudeckoe obOecreueHHE TpoIecca BOCIHTAHUA — OOYYarolIuXcs
BBICTYTIACT OJHUM U3 OTPEISTAIOMUX (aKTOPOB BHICOKOTO Ka4eCcTBa 00pa30BaHUSI.
[IpenonaBarens By3a, HEMOHCTPUPYS BBICOKHH MPOGECCHOHAIHN3M, 3PYAHIIHIO,
YETKYI0 TPaKIAHCKYIO TO3HUIMI0, CAMOJWCIHMIUINHY, TBOPUYECKHH TOIXOM B
permeHnr MPOQPECCHOHAIBHBIX 3a/Jad, B Xo0Ja€ 00pa3oBaTeNbLHOTO TpoIecca
CIIOCOOCTBYET (POPMHUPOBAHUIO TAPMOHUYHOMN JIMYHOCTH.

[Ipu peanu3anuu IUCHUIUIMHBI TPEMOJABATEh MOXET WCIOJIb30BaTh
CIICYIOIIAE METOIBI BOCITUTATEILHOU PabOTHI:

- MeTOo 6l (POPMHUPOBAHUS CO3HAHMS JTUYHOCTH (Oecena, AUCITYT, BHYIICHNUE,
WHCTPYKTaXX, KOHTPOJb, OOBSICHCHHE, MPHUMEP, CaAMOKOHTPOJb, PacckKas, COBET,
yoexKAeHUE U Ip.);

- METOJIbl OpPTaHMU3AIUU ACATEIBHOCTH U (DOPMUPOBAHUS OIBITA TTOBEACHUS
(3amanue, OOIIECTBEHHOE MHEHHE, IeJAarormueckoe TpeOoBaHUE, IMOpYUYEHUE,
pUydYeHne, CO3aHNe BOCTIMTHIBAIOIINX CUTYAIMi, TPEHUHT, YIPOKHECHHE, U JP.);

- METO/Ibl MOTHBAITUH JIEATECILHOCTH U TIOBEACHUS (000peHune, MOoIpeHne
COIIMAJIbHON aKTHUBHOCTH, TOpHUIIAaHWE, CO3/IaHWe CHUTYyalluid ycrexa, CO3JIaHHe
CUTYAIMH JIJI1 IMOIIMOHATLHO-HPABCTBEHHBIX TIEPEKUBAHUHN, COPEBHOBAHWE U JIP.)

[Ipn peanuzanuu AUCHMIUIMHBI TPEMOJABATENb JOJDKEH YIUTHIBATH
CJIETYIONTHE HATIPABJICHUS BOCTIUTATEIILHON JACATEIHPHOCTH:

I'pasxxcoanckoe u nampuomuueckoe ocnumaHue:

- popMupoBaHKre y OOYyYarOmMXCs IEIOCTHOIO MUPOBO33PEHUS, POCCHUCKOM
UJICHTUYHOCTH, YBOKEHUS K CBOEH ceMbe, OOIIIECTBY, TOCYAPCTBY, IPUHSTHIM B CEMbE
U OOIIEeCTBE JyXOBHO-HPABCTBEHHBIM U  COLIMOKYJIBTYPHBIM IIEHHOCTAM, K
HAIIMOHATBHOMY, KyJIBTYPHOMY W HCTOPHYECKOMY HACIEIUI0, (POPMUPOBAHHE
CTPEMJICHUS K €70 COXPAHEHHIO U Pa3BUTHIO;

- opMuUpOBaHHE y OOYYAIOIIMXCS AKTUBHOM TPaXKITAHCKOM  ITO3HITUH,
OCHOBaHHOM Ha TPAWIIMOHHBIX KYJIBTYPHBIX, TyXOBHBIX W HPABCTBEHHBIX IIEHHOCTSIX
POCCHIACKOTO OOIIECTBA, /IS TTOBBIIIICHUS CIIOCOOHOCTH OTBETCTBEHHO PEATN30BHIBATH
CBOW KOHCTUTYITHOHHBIC ITPaBa M 00s3aHHOCTH;

- pa3BUTHE TPABOBOH H  TIOJUTHYECKOW KYJIBTYPhl  OOYYarOIIHXCS,
pacIMpeHne KOHCTPYKTUBHOTO YUYacTHs B TPHHITHH PEIICHUH, 3aTparuBarOIINX
X TIpaBa M WHTEPECHl, B TOM YHUCJIC B Pa3IMYHBIX (OpMax CaMOOPTaHH3AIUH,
caMOyTIpaBJIeHUs, OOIIIECTBEHHO-3HAYUMOM IeITEIbHOCTH;

- popMUpOBaHWE MOTHMBOB, HPABCTBEHHBIX U CMBICIOBBIX YCTaHOBOK
JUYHOCTH,  TIO3BOJSIIONIUMX  MPOTHBOCTOSATH  AKCTpEeMU3My,  KceHodoOuwu,
JUCKPUMUHAIIMKA TI0 COIMAIBHBIM, PEJIUTHO3HBIM, PAaCOBBIM, HAIMOHAIBHBIM
MpU3HAKaM, MEXITHUYECKON W MEKKOH(PECCHOHAIBHONW HETEPIIUMOCTH, JAPYTHUM
HETaTHUBHBIM COIMATILHBIM SIBJICHUSIM.

Ilyxoseno-upascmeennoe ocnumanue.

- BOCIIMTAaHWE YYBCTBA JIOCTOMHCTBA, YECTH W YECTHOCTH, COBECTIIMBOCTH,
YBaXEHUS K POJUTEIISIM, YIUTEIISAM, JTFOASM CTapIIero MOKOJICHUS;

- popMHUpOBaHHE TIPUHIIUIIOB KOJUIGKTUBH3MA U COJIMJIAPHOCTH, JyXa
MUJIOCEPIIUS W COCTPa/laHusl, MPUBBIYKA 3a00TUTHCS O JOMAX, HAXOMISIIUXCS B
TPYJITHOM KU3HEHHOW CUTYAllUH;

- popMupoBaHUE COMMAAPHOCTH W YYyBCTBA COIMAIBHON OTBETCTBEHHOCTH



[0 OTHOUICHHIO K JIOASIM C OTPAaHMYEHHBIMH BO3MOXHOCTSIMH 37J0POBbS,
IPEOJI0JIEHUE TICUXOJIOTHYECKUX OaphbepoB 10 OTHOUIEHHIO K JIOASIM C
OTrpaHUYEHHBIMU BO3MOXKHOCTSIMU;

- popMupoBaHHE AMOIMOHATIBHO HACBHIIIEHHOTO M JyXOBHO BO3BBIIICHHOTO
OTHOIICHUS K MUPY, CIIOCOOHOCTH U yMEHUS IIepeaBaTh APYTUM CBOM 3CTETUUECKUIN
OIIBIT.

Kynomypno-npoceemumenvckoe socnumanue:

- hopMupoOBaHUE SCTETUYECKON KapTUHBI MHUPA;

- popMupoBaHue yBaKE€HUS K KYJIBTYPHBIM LIEHHOCTSIM POJHOTO TOpoa,
Kpasi, CTpaHbl;

- TOBBIIICHNE TI03HABATENILHOW aKTUBHOCTH 00YYaIOIINXCSI.

Hayuno-obpazosamenvHoe ocnumanue:

- popmupoBaHue y 00yyaroiuxcs Hay4YHOTO MUPOBO33PEHMUS;

- popmupoBaHuEe yMeHUS OTy4aTh 3HAHUS;

- popMupoBaHUE HABBHIKOB aHAM3a U CHHTE3a WH(GOpPMAIIMHU, B TOM YHCIIE B
npodeccuoHanbHON 001acTH.
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IIpunooicenue k paboueti
npozpamme OUCYuniuHbsl

DenepajibHOE TOCYIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/ibHOe
yupe:kleHue Bbiciero o0pa3oBaHus
«KA3AHCKHWM T'OCYJIAPCTBEHHBIA SHEPTETUYECKHA YHUBEPCUTET»
(®PI'bOY BO «KI'2Y»)

@ MHWHUCTEPCTBO HAVKH U BBICILIET'O OFPA3OBAHU S POCCUMCKOMN ®EJIEPALIMNA

KI'2Yy

OLEHOYHBIE MATEPUAJIbBI
10 JUCHHILINHE

b51.0.12.01 Jluneiinas anreOpa 1 aHAIMTUYECKAS TEOMETPHUSI

(Haumenosanue oucyuniunsl 8 COOmeemcmeuu ¢ y4eOHbIM NiaHoM)

r. Kazanp, 2023



OueHouHble  Marepuaidbl MO  JUCHUIUIMHE, NpPEAHA3HAUYECHHBI IS
OLICHUBAHUS PE3YJbTaTOB OOYYEHUs HAa COOTBETCTBUE MHIUKATOPAM JOCTHKEHUS
KOMITCTCHIUH.

OrneHnBaHMe pPe3yJbTATOB OOYYEHUS IO AUCITUIUIMHE OCYIIECTBISICTCS B
pamkax tekymiero koutposs (TK) m mpomexxyTouHO# aTTecTaluu, MPOBOAUMBIX
1o 6aibHO-pelTuHroBoi cucreme (bPC).

1.TexHosiornyeckasi Kapra

Cemectp 1
Peiitunrossie nokazareian
¥a]
= | 5| ¢ S| o g 0 .
= &1 2 - Q| 4 2 <
=c| S| 2| 5|8 5|28 .| s B
HaumenoBanue pasnena 38 2| 8. 2|84 F|l8d 2| & 5
SIZ| =| EZ| =|=E4 E|EF S| €5
o O = = 4 S = 0 = = 5 ©
o X E = = E’ = = E = = E = =
S > e § > € 5 2| S E o S
2 Bl | B9 8| &Y g ©
2 = =G = =
Pa3)1eu.11 1. MaTpunsl I/‘IJCPICTeMbI TK1 15 | 0-15 15- 15-30
JIMHEHHBIX YpaBHEHU 30
KonTponbhas pabota 10 0
Pa3nen 2. JInHeiHbIE TK1, 15 |0-15 15- 15-30
MPOCTPAHCTBA TK2 30
TK1
Tect 5 0
TK2
Konrponbnas pabora 15| 0
TK3 25-
Pasnen 3. Bektopnas aaredpa 25 |0-15 40 25-40
Tect 5 0
Paznen 4. [Ipsimble TUHUM U TK3
MJIOCKOCTH
Konrponsnas pabora 5 0
Pazgea 5. JIunum u TK3
MOBEPXHOCTH BTOPOT0 MOPSI/AKA
KonTponbnas pabota 5 0
Konnoksuym 10 | O
IIpome:xxyTouHas aTTecTAMA oM 0-45
(3auer, 3x3ameHn, KII, KP)
DK3aMeH B MHUChbMEHHOU GopMme
0-45
o ouneram




2. OueHOYHBbIE MATEPHAJIBI TEKYLIIEr0 KOHTPOJISI U IPOMEKYTOYHOM aTTecTaluu
[IIkana onEeHKH pe3yabTaTOB O0YUEHHUS M0 AUCIUILIMHE:

YpoBeHb chOpMUPOBAHHOCTH

NMHAUKATOpa KOMIICTCHIIMH

o y Hmxe o
Bricokuii | Cpennuit Huzknit
K 3aruiaHu- CPCAHCTO
on
Kon HHIIKATOPA POBAaHHBIC oT 85 1o 100| oT 70 mo 84 | oT 55 10 69 | ot 0 o 54
KOMIIe- pe3yIbTaThI
KOMIIETCHI] IIIkama oreHUBaHUS
TEHIIUU it 00yd4eHus 10
ACIUIUINH HEYIOB-
AUCLHILTHHE YIOBJIET- yA
OTJIMYHO XOpOIIIO JIETBOPHU-
BOPHUTEIIBHO
TEJIBHO
3a4TEHO HE 3a4TEHO
3HATh:
3Haer 3Haer [Timoxo YpoBeHb
OCHOBHBIE | OCHOBHBIE | 3HAET 3HaHUHI
MOHATHS U | IOHATUS U | OCHOBHBIE | HHKE
OCHOBHBIE TTOHSTHUSA
YTBEpXkKAC | YTBEpXKAE | MOHATHS U | MUHUMAJ
U YTBEPKICHUS
N nug. He | Hus. YTBEpKJ€ | BHOTO,
JIMHEWHOH anreOpsl
s nomnyckaer | Moxer HHUS, J0TyCKae
M aHAITUTHUYECKOUN
OIINOOK JOMYCTUTh | JOTYCKaeT | T TpyObie
T€OMETPUH
HECKOJILKO | MHOTO OIIINOKHU
HErpyObIX | MEJNKHX
OIINOOK OHIMOOK
YMETh:
BBINIOJIHATH YmMmeer YmMmeer YnMmeer IIpu
IEeHCTBHS HAL pemiaTh pemiaTh pemarhb perieHnn
MaTpUIlaMU; MaTEMaTH | OCHOBHBLIE | TUIIOBLIE THUIIOBBIX
HaxoJIUTh MAaTpUILly, | YECKUE MaTeMaTd | MaTeMaTH | 3aja4
oOpaTHyIO JaHHOW; | 3a7a4M, HE | YECKUE YeCcKHue JOTTycKae
HaxOJIUTh PaHT JOTYCKaeT | 3a7ayu, 3aJ1a4H, T TpyObIe
MaTpULbI; OIINOOK JIOTIYCKAaeT | JOMYCKaeT | OMIMOKH
3alMCchLIBaTh B HeOOJbIIN | MHOTO
OIIK-1 | OIIK-1.3 | marpuunoii popme € OIIMOKK | MEIKUX
CUCTEMY JINHEWHBIX OIINOOK

YpaBHEHHUW;
MIPUMEHSATh
pa3IMYHbIE METO/IbI
pemennsa CJIAY;
BBIUUCIISATH
CKaJIsIpHOE,
BEKTOPHOE,
CMEIlIaHHOe
IIPOU3BEACHUE
BEKTOPOB; HAXOAUTh
COOCTBEHHBIE YKCIia
U COOCTBEHHBIE
BEKTOPBI JINHENHOTO
orepaTopa;
HCCIIEI0BATh
KBaJIPaTUYHYIO
¢bopmy Ha
3HAKOOIIPEIETIEHHOC
Tb, IPUBOJMTH €€ K




KaHOHUYECKOMY
BH]lY; CTPOUTH
ypaBHEHUS MPAMOI
JIMHUU Ha
IIJIOCKOCTH U
MPOCTPAHCTBE,
YpaBHEHUS
IUIOCKOCTH B
MPOCTPAHCTBE,
KpUBBIE BTOPOTO
MopsiJIKa,
IIOBEPXHOCTHU
BTOPOTO MOPSIAKA.

BJIaJCTh.

HaBbIKaMU
ynoTpeOaeHus
MaTeMaTU4ECKON
CUMBOJIUKH IS
BBIPKCHUS
KOJIMYECTBEHHBIX U
KaueCTBEHHBIX
OTHOUIEHUI
00BEKTOB;
HaBbIKaMU
CUMBOJIbHBIX
npeoOpazoBaHMi
MaTeMaTHIECKHIX
BBIPAKCHU;
3aMMChIBaTh
MaTEeMaTHYECKYIO
MMOCTaHOBKY
TUMOBOM TEKCTOBOM
3314w,
OCHOBHBIMH
AHATUTUICCKUMU
METOJIaMU PEeLICHUS
anredpanvdecKkux
YpaBHEHUU U
CUCTEM
anre0panvecKux
YpaBHEHHUW;
METOJIaMU
WCCIICIOBAHUS H
MIPUBEACHUS K
KaHOHUYECKOMY
BHJTy KBaJIPATUIHBIX
dhopM; MeTo1aMu
MTOCTPOCHHUS
MPSMBIX H
ILIOCKOCTEH,
WCCIICIOBAHMS HX
B3aMMHOTO
PacTONIOKEHUS;
METOJIaMu
JIMHEWUHOr O

Biaaneer B
MOJIHOM
o0bBeMe,
HE
JIOITyCKaeT
[0)1185(310) 4

Baaneer
HaBBIKAMH
B
JIOCTaTOYH
oM
o0beMme,
JIOTyCKaeT
MEJIKHE
OIINOKHU

Bnaneer
ciabo,
JIOTTyCKaeT
MHOTO
OHIMO0K

He
BJIAJIEET
HaBBIKaAM
I/I,
JOITyCKae
T IpyoOble
OIIINOKHU




npeoOpa3oBaHUs
CBKJINIOBBIX
MIPOCTPAHCTB:
CHHTYJIIPHOTO,
MOJISIPHOTO
pasiokKeHusI.

OueHka «OTJIMYHO» BBICTABJISETCS, €CIAM OOYYAlOLIUICS BBIOIHIET
KOHTPOJIbHbIE Pa0OTBI B CEMECTpPE, TECTOBBIE 3aJaHUsl, BBINOIHIET 3aJlaHUA
KOJUIOKBUYMa, IOJIHO M apryMEHTHPOBAHHO OTBEYAE€T HA BOINPOCHI OWIIETA;
OOHapyXMBaeT MOHUMAHHE MaTepuana, MOKET O0OCHOBATH CBOU CYXICHHUS,
IIPUMEHUTHh 3HAHUs Ha I[PAKTUKE, CAMOCTOSTENIBHO PELIUTh IPEIIIOKECHHbBIE
3aJjaHusl, TpeOyIolue JOTOJIHUTEIBHOIO aHajln3a U MOMCKA HY>KHBIX CBOWCTB U
IIPaBUJI; U3JIaracT MaTepuai NOCIEA0BATENBHO U IIPABUIIBHO;

OueHka «XOpomIO» BBICTABIAETCS, €CIM OOYYalOIIUKCA BBIOIHSIET
KOHTPOJIbHbIE Pa0OTBl B CEMECTpPE, TECTOBBbIE 3aJaHUs, BBINOIHIET 3aJlaHUA
KOJUIOKBUYMa, MOJIHO M apryMEHTMPOBAHHO OTBEYAE€T HA BONPOCHI OWIIETA;
OoOHapy’KMBaeT MOHMMAHHE MaTepHuasia, MOXXET OOOCHOBATb CBOM CYXKICHUS,
IIPUMEHUTh 3HAHUs Ha IIPAKTUKE, CaMOCTOSTEIbHO PELIUTh IIPEIIIOKECHHBIC
3aJjaHusl, TpeOyIoIKe TOMOTHUTEIBLHOIO aHalu3a U MOUCKA HY>KHBIX CBOWCTB U
MpaBuJI; U3JIaraeT MaTepHall MOCIeA0BaTeNIbHO U MPAaBWIBHO, HO JOIMycKaeT 1-2
OLIMOKH, KOTOPBIE CaM e UCIIPaBIISIET;

OueHka «yAOBJIETBOPUTEJIbHO» BBICTABISIETCS, €CIAM OOyYarouIuiics
BBITNIOJIHAET KOHTPOJbHBIE pabOThl B CEMECTPE, TECTOBBIE 3aJaHUsl, BBITOIHSIET
3a1aHUS KOJUIOKBUYMA;

OneHka «HeyAOBJIETBOPHTEJIbHO» BBICTABISICTCS 3a ci1a00€ W HEMOJIHOe
BBITNIOJTHEHHE KOHTPOJIBHBIX pabOT B CEMECTpE, TECTOBBIX 3aJaHUN U KOJJIOKBUYMA.

3. IlepeyeHb O1LIECHOUYHBIX CPEICTB

Kparkas XapakTepuCTHKa OLICHOYHBIX CPEACTB, HCIOJIB3YEMBIX IIPH
TEKYILEM KOHTPOJIE YCIIEBAEMOCTH U TIPOMEXYTOUHOM aTTecTali 00y4aronierocs
1O TUCUHUTLIMHE:

HammMmeHnoBanme Ommcanne
OILIEHOYHOTO Kpartkas xapakrepucTuka OlleHOYHOTO CPEJICTBA OLICHOYHOT'O

CpeICTBA CpeACTBa
Komrmmiext

CpencTtBo MpOBEpKH YMEHUU MPUMEHSTH MOyYEeHHBIE

KonTponbHas KOHTPOJIBHBIX
3HAHWS IS PEHICHUS 3a/Ja4 ONpPEJCICHHOTO THIA 10 .

pabota (KutP) 3a/IaHui 1o

TEMC WJIH pa3acity BapuaHTaM

CpencTBo KOHTPOJS YCBOGHHSI y4eOHOTO Marepualia
TEMBI, pa3jieia WiIK Pa3iaeiioB TUCIUILUIMHBI, OPTaHUu30-
BaHHOE KakK y4eOHOe 3aHsITHE B BHUAC COOECeIOBaHUS
IperoaBaTelis ¢ 00yJaronMMHUCs

Bomnpocs! no remam /
paszenam
JVCLATUTMHBI

Komnoksuywm (K)




Cucrema CTaHJAPTU3UPOBAHHBIX 3a/laHUH,
Tecr (TecT) IIO3BOJISIIOIIAS aBTOMAaTU3UPOBATh Ipouenypy
M3MEPEHUsl YPOBHS 3HAHHUH U YMEHHI 00ydaromerocs

KoMIIeKT TeCTOBEBIX
3aIaHUN

4. IlepeyeHb KOHTPOJIbHBIX 3aJaHUl MM HHbIE MaTepHUAJbI,
Heo0XoAuMbIe VISl OLeHKH 3HAHMi, YMEHHII M HABBIKOB, XapaKTePHU3YIOLIHUX
3Tanbl GOPpMHUPOBAHMSA KOMIIETEHIMH B IpoLecce 0CBOCHUS AMCHMIIINHBI

Juis Trekymero kourpoJs TK1.

[Tposepsiemass kommerenmus: OIIK-1, OIIK-1.3 — O6namaeT HaBBIKAMH
NPUMEHEHUSI MAaTEMAaTUYECKOIO arapara.

KonTtponbsHas pabora.

2 4 -1
-2 0 3
1. Beruucnure onpeaenuTenb:
1 3 5 -6
3 -1 3 0
4 6 5 -1
-1 1 0 3
2. Beraucnure onpenenuTenb:
1 -2 5 -6
2 -1 3 0
-1 -3 -8
3. Haitgure panr matpunel: A=| 2 5 1
-5 -13 -10
6 -4 -3
4. Haiinute panr matpunel: A={1 1 6
8 -2 9
3X—y—-2=-3,
5. Pemute cucrtemy metogom Kpamepa: <2x+2y+4z=0,
—X—-3y+2=5
4X -y +17=-6,

6. Pemure cuctemy metomom Kpamepa: <2x+2y—-3z=3,
—X—y+4z=-4,




2X+Yy+z=1
7. Pemnte cucteMy MaTpUudHbIM METOJIOM: X —4y + 27 =-1,
3X-y+2z=0

-X+Yy-3z=1],

8. Pemnre cucteMy MaTpudHBIM METOZIOM: < 2X+4y +2=0,

-X—-3y+z=1.

2X) — X9 — X3 +3X4 =1,

4X1—2X2 — X3+ X4 =5,
9. Pemmmre cuctemy MeTonoM ["ayccea:
6X1—3X2 —X3—Xy =9,

2% — Xo + 2%3 —12x4 =10.

X+ 2X2 +3X3 + 4X4 =1

2%X1 + 33X +4X3 + X4 = 2,
10. Pemmure cuctemy metonom ['aycca:
3% +4Xy + Xz +2X4 =3,

\4X1 + 3X2 + 2X3 + X4 =4,

Tecr.
1. B nuHEitHOM MPOCTPAHCTBE P, (x) MHOTOUYJICHOB CTEIICHU HE BBIIIE 2 HAJ TOJIEM

JNEeWCTBUTEIBHBIX Yncell R 3a7aH 0a3uc e = (x?; x; 1). KakoBBI KOOPAMHATHI py, P2, P3
BeKTOpa p(x) B 3TOM Oazuce, eciu p(x) = 3x% — 6x + 57

OtBeT: py =  ,po = » P3 =

2. Jlns npou3BOJIBHOTO BEKTOPA x = (x1,X5, X3) BEIOEPUTE ONEPATOPhI, KOTOPHIE
SIBJISTFOTCS JINHCHHBIMM.

BriOepute oA1H MM HECKOJIBKO BAPUAHTOB OTBETOB:

A(x) = (bx3z + 4x4;x3;x; + 6);

AQx) = (x5 x3);

A(x) = (xq — x3; %9 + 5x3; %1 + 4x3);

A(x) = (x5 + x4; 0; x1 + 4x3);

3. 3anuirre MaTpUIly JUHEUHOTO oneparopa A, eciiu

A(x) = (x5 — x3;x1 + x2; 5x3 — x3).
OtBeT: 4= ( ).
4. 3anumuTe MaTpUIly Tiepexoza S ot 0aszuca e = (ey; e,; e3) K HOBOMY 0aszucy

e’ = (ey;e;;e;), €CIIA



e; = e; + 2e; — e,
e, = 3e; + 4e,,
# o __
e; = e; — 3es.

OTtBer: S =( ).
5. B 6azuce e = (ey; e,; e3) TMHEHHBIN oniepaToOp 3aJaH MaTPUIIEH:

1 0 -2
(2 5).
1 0 1

Haiinure oOpa3 BeKkTopa x = 4e; + e, — e; TIPU OTOOPAKEHUH A.
OTtBeT: A(x) =
6. Haitnure coOCTBEeHHBIE YKCIa JIMHEHHOTO OorepaTopa, 3aIaHHOTO MaTPHUIICH:

3 0 0
i=(z 5 o)
10 -1 2

B otBeTe 3anumuTe COOCTBEHHBIE YKUCa B IOPSIIKE BO3PACTAHUS:

A= Az = y Az =

7. Halinute 3HaYeHWE mapameTpa p, Ipu KOTOPOM BEKTOPBI a4, @, as, a, SBISIIOTCS
JIMHENHO 3aBUCUMBIMHU, €CITH

3 1 2 5
(1 _[-3) ., _[4 (1
T s 2T 3BT e T 17
5 —5 10 p

OtBeT: p =
8. 3anuimTe MaTpUIly KBaapaTUIHON GOPMBI f = xZ — 2x2 + 7x% — 4x,x3 + 8x,x3.
BriGepuTe ouH OTBET:

1 0 -2 1 0o —4 1 0 2 1 0 4
( 0 -2 4| ( 0 -2 8| (0 -2 4|, (0 -2 8.
-2 4 7 —4 8 7 2 4 7 4 8 7

9. HaiimuTe panr r(f) KBagpaTuuHON (HOpMbI
f=6x3+4x3 —2x2 — 2x,%, + 2x,X3 + 6x,X3.
OtBert: r(f) =
10. YcraHnoBuTe NpaBUIIbHYIO MOCIEI0BATENBHOCTD IEUCTBUI MTPU HAXO0XKICHUU
COOCTBEHHBIX YHCENT U COOCTBEHHBIX BEKTOPOB JIMHEHHOIO OIepaTopa.
[Tarn: BapuanTs! nevictBui:



[lar 1

CocTaBUM XapakTEPUCTHUECKOE YpaBHEHUE

[lar 2 Haiinem oOpaTHy10 MaTpHILy

[IIar 3 Hatinem neiicTBUTENIBbHBIE KOPHU XapaKTEPUCTUUECKOTO
YpPaBHEHUS

[ar 4 CocTaBuM MaTpHily JUHEWHOTO OIepaTopa

Jlms xaxxkgoro coocTBeHHOTO 3HaUYeHMs Haiimem OCP
OJHOPOJHOW CUCTEMBI YPABHEHUM

Jiisa Texkyiero kourpoJsi TK2.
ITIposepsemass kommerennus: OIIK-1, OIIK-1.3 — OO6mamaer HaBbIKaMU

MPUMEHEHUSI MaTEMaTUYECKOro arnapara.
KonTtponbsHas pabora.

4 -2 -1
Jlana mMatpuna auHeiiHoro onepaTtopa B 6aszuce (e,e;,e3): A=|-1 3 -1},
1 -2 2
Haittu
1. o0pa3 BEeKTopa X = 26, + e, +3e3 TIPH OTOOPAKCHUH A.
2.  cOOCTBEHHBIE YKCJia 1 COOCTBEHHbBIE BEKTOPHI 3TOT0 OIEPATOpA.
e = 2¢e +e) —es,
3. MaTpuiy A’ 3TOrO omeparopa B Oa3uce (ef,e5,e3), €CIIU ey =ep +e, +3eg,
e3 =€ + €y + 26e3;
4. KOOpIMHATHI BEKTOPA X = 2e; +¢€;, +3e3 B Oazuce (ef,e5,e3).
5. Haiinute pazmepHOCTh U 6a3uc TUHEHHON 000JI0YKH CUCTEMBI BEKTOPOB:
1 2 3 1 4
-1 3 2 4 1
a; = 2 , Ay = _4 , A3 = _2 y Ay = —6 , dg = 0
0 2 2 2 2
6. Haiinqure cunryisipHoe pa3iioKeHUe MaTpULbl:
1 0 0 2
A= (0 1 0 1]}
0 0 1 1
1. Haitnqure nosisipHO€E pa3noxkeHne MaTpPHULIbL:

1 0 0 4
A= ('D -1 0 1).
0 0 1 1

8. Ilo 3aganHO# cucTeMe BEKTOPOB:

1 3 3 1
&1 — 1 ,&2 — 3 ,C_£3 — 1 ,&4, — _1 f

1 1 —1 3

—1 -1 3 3

IIOCTOMTE OPTOHOPMHUPOBAHHYIO cUCTEMY MeTOoa0M [ pama-IlImunra.



9. IpuBenuTe KBaapaTHuHylo (GOPMY K KAaHOHMYECKOMY BMIY U ONpEJEIUTE ee
3HaK: q(x) = x? + 2x,x, + 2x,%3 — 3x3 — 6x,%x3 — 4x3;

10. Jlanbl nuHelHbIe oanpocTpancTBa U, W, mOpokIeHHbIE CUCTEMaM BEKTOPOB

2 2 2
a; = -1 a, = 2 a 2
1 3 y M2 _2 » U3 1 ’
2 —1 —2
u
-1 3
2 3
b, = by =
1 —2 "7 2
1 —2

Haiinure 6a3ucel noanpoctpancts U + W, U N W.

Jast Tekymero kourpoJs TK3.

[Tposepsiemass kommerennus: OIIK-1, OIIK-1.3 — O6namaeT HaBBIKAMH
NPUMEHEHUSI MaTEMATUYECKOIO alapara.
Tecr.

1. Haiinute niauHy BeKTOpa a = (—6; 5:—2./15 )
2. TIpu KakoM 3HAYEHHH o BEKTOPBI &=(8;—0;2) U b =(~1—2;—3) OPTOTOHAIBHEI?

3. CxalisipHOE TIPOM3BEACHNE BEKTOPOB 0003HAYACTCSI:
a]-Jol (ab); [axb] ; axb
4. OnpenenuTe N0 PUCYHKY KOOPJIMHATHI BEKTOpa AB .

31\

d93-1-10 / 2 3
/a
1
5. lanbt Toukn A(LL1), B(-2;4;0), C(3;-4;5).

Y cTaHOBUTE BEPHOE COOTBETCTBUE MEXKIY NEUCTBUAMU HaJl BEKTOPAMU U UX
KOOPAMHATaMH:



A. AC-BC 1. (3-31)

B. 2AC +BA 2. (-33-1)

B. 4AB 3. (—12;12;—4)
4. (7;-13,9)

6. O0BEM TpeyroabHOM MUPaMUJIbl, HOCTPOEHHOE Ha BEKTOpax a=(3;3;—1),
b=(14;2), ¢=(L-2;,0), paBeH. Beexure oTBeT:
7. Manst Touku A(0;1;2), B(-2,4;1), C(L-1;3). Haitgure npgAC .

13 NP A _NVes

26 3J6 9\14 3J21
2

V3 B 170 9410 170 910
3 2 170 50 170 50

9. Jan npssmoyrosbHUK ABCD.



OTMeThTE BCE Mapbl KOJUIMHEAPHBIX BEKTOPOB.
DA+AB u BC+CD;
AD u CB;
AD-AB 1 DA-DC;
AC+CD u BC-AC.
10. ITycTb ¢ - yroa Mexay HeHyJIeBbIMH BEKTOpaMHU & U b . YcTaHOBUTE

COOTBETCTBHE MEXKAY 3HAKOM a-b M BEIUYMHOM yria ¢ .

A.3-b>0 1. ¢=0°
b.a-b<0 2. ¢=90°
B.3-b=0 3. 0°<p<90°

4. 90° < ¢ <180°

KonTtponbsHas padora.

1. Haiitn yron mexny npssMbiMu: x—3y+5=0, 2x-y-16=0.

2. Haiitu paccrosHue oT TOYKH Mg(-12,7,-1) 00 IUIOCKOCTH, MPOXOIAILEH
yepe3 TpH TOYKH Mi(-3,4,-7), M,(15-4), M3(-5-2,0).

4. CocTtaBbTE ypaBHEHUE MPSIMOH, MPOXOISAIIEN Yepe3 TOUKY A(1, 3) mapauieabHO
MIPSIMOU [, €CIIM TIpAMast [; MPOXOAUT Yepe3 TOUKU M, (—3,5), M,(1, —2).

5. CocraBbT€ ypaBHEHHE  IUIOCKOCTH,  NPOXOASUIEH  Yepe3  TOYKHU

A(1,3,0),B(—2,4,1),€(2,0,-3).

6. HaiiguTte TOuky nepeceueHus npsMoi [ 1 miIoCKOCTH ()

x—1 y+2 z-1
5 3 1’

I:

Q:3x—4y+z-5=0.
7. CocraBpbTe KaHOHMYECKHE YpaBHEHHsA TIpAMON [, 3aJaHHOW OOIIUMHU

YPaBHEHUSIMH:



I-{ —x+y=1,
"x+y—z+2=0.

8. CocraBbTe MapaMeTpUUECKHE YpaBHEHHS NPSIMON, MPOXOISIICH yepe3 TOUKY

A(—1,1,—1) napajuIeJIbHO NPSIMOU 1, €CIIN

x—1 r—2 Z
li: :} =

2 3 -1
9. CocraBpTe ypaBHEHHE IUIOCKOCTH, NPOXOIAMIEH dYepe3 TOYKy A(1,3,0) u
MapauIEIbHON TIPAMBIM 14, [,, €CITH

{ x+y—z+3=0,
'2x—y+5z+1=0,

I-{ —x+y=1,
2 sx+y—z+2=0.

10. CocraBbTe YPaBHCHHUC IINIOCKOCTH, HpOXOIIHHIGﬁ qcpe3 ABC IIapaJlJICIIBHBIC

npsmele [, [,

x—1 y+2 z-1

x—2 y z+3
5 3 1’ 3 '

5 3 1

El: !’2:

11. CocTaBbTE ypaBHEHHE IIJIOCKOCTH, MPOXOJISIICH uepe3 JBe MepeceKaronuecs

npsaMmele [y, [,

x+1 y—-2 z-5 ] x+5 y+8 z—-4
2 7 1 7 a4 T 2 T 3 7 -1

12. Haiinure KaHOHMYECKHE YpaBHEHHUS MPSMOHM, MPOXOJAIICH uepe3 TOUKY
My(—1, 3, —2) NEPIEHANKYJISIPHO NMPAMOM [; ¥ NIEpECEKaroen NPAMYIO 15, €CIn

] x y+2 z—4 I x—3 y—2 z-5
'3~ 3 7 -1’ * 4 T -3 5°

13. CocTaBbTe ypaBHEHHE KacaTelbHBIX K OkpyxkHoctH (x — 1)+ (y+1)? =9
npoxoasimx yepes Touxy M(1;4),

14. CocraBbTe KAHOHHWYECKOE YpaBHEHUE THUIEPOOJIbI, COAEpXKalle TOUKy
M(—1;3) y umerommeit aCUMITOTHI ¥ = 12X

15. B naHHO# cucTeMe KOOpAUHAT JLIUIIC UMEET KAHOHUUECKOE YpaBHEHUE.
CocTaBbTe 5TO ypaBHeHHME, ecu HOKycaMu dILTHICA ABJIsttoTes Toukn (£2;0)) a
JTUPEKTPUCAMHU SIBJIIOTCS TpsiMbie X = £18

J1 KOJUIOKBHYMA.
TeopeTndeckne BOIPOCHI ISl KOJUIOKBAYMA.

1. Marpuna, pasMepHOCT, MaTpulbl. JIMHEWHBIE JEUCTBHUS  HaAL
MaTpHULaAMHU.
2. IIpousBenenue marpul. TpaHCIIOHMPOBAHKUE.



3. Onpenenutens Mmatpulibl. CBOMCTBA onpeaeauTes. PaHr MaTpuiib.

4, Meron Kpamepa pemennst CUCTEM JTMHEWHBIX YPaBHEHUU.

S. baszuc numHenHOro mnpocrpanctsa. KoopauHaTel BEKTOpa B pasHBIX
Oasucax.

6. JIuneliHbli oniepaTop.

7. CoOcTBEHHBIE YnCa U COOCTBEHHBIE BEKTOPBI.

8. KBampatnunas  ¢gopma.  Marpuma  kBagpatuyHod  (HOPMBL.
3HAKOOIPEAEIECHHOCTb.

9. Hanpasnenue u 1a1Ha BEKTOpAa.

10. KonnuneapHbie BEKTOPBI, KOMILIAHAPHBIE BEKTOPHI.

11. Ilpoeknuss BekTopa Ha uyucio (ompeneneHue, Qopmyna s
BBIYHCIICHUS IPOCKIIMU, CBONCTBA).

12. CkanspHOe NpPOU3BEIECHUE BEKTOPOB, €r0 CBOMCTBA. YTOJI MEXIY
BekTOpamu (hopmyina).

13. BexropHoe mpowm3BeneHHE BEKTOpPOB, €ro cpoiictBa. dopmyna s
BBIUHCIICHHS] BEKTOPHOTO MPOU3BEACHUS, BEIYUCICHHUE TIOMIAACH.

14. CwmemanHoe TPOU3BEACHUE BEKTOPOB, ero cpoiicTBa. dopmyna st
BBIUHCIICHHS] CMEIIAaHHOTO MTPOU3BEICHNUS, BEIUNCICHHE 00HEMOB.

15. Kpussle BTOporo nopsaka: 3juidIc, runepoosia, napadona.

TecToBbIe 3aJaHu:A )11 KOJUIOKBHYMaA.

1. Haiinute niuHy BeKTOpa a = (—6; 5:—2./15 )
2. Tlpy KakoM 3HAQYEHUH o BEKTOPBI d=(8;—0;2) U b =(~1—2;—3) OPTOrOHAIbHBI?
3. CxayisipHO€ MPOU3BEEHNE BEKTOPOB 0003HAYAETCS:

a]-Jol (ab); [axb] ; axb

4. OnpenenuTe Mo PUCYHKY KOOPMHATHI BEKTOpa AB .

5. Manbl Toukn A(LL1), B(-2;4;0), C(3,—4;5).

Y cTaHOBUTE BEPHOE COOTBETCTBUE MEXKIY NEUCTBUAMH HAJ BEKTOPAMU U UX



KOOpAWHAaTaMU:

A. AC-BC 1. (3-31)

B. 2AC + BA 2. (-33-1)

B. 4AB 3. (-12,12;-4)
4. (7,-13,9)

6. O6BEM TpeyroJbHOM MupaMuIbl, IOCTPOSHHOE Ha BEKTOpax a=(3;3;-1),
b=(14;2), ¢=(L-2;,0), paBer. Beenure otser:
7. Hanbl Toukn A(0;12), B(-2;4;1), C(L-1;3). Haiigure np—AC

13 AL A ek e

26
2

\3 B 170 910 170 N
3 2 170 50 170 50

9. aH npssMOyroJpHUK ABCD.



OTMeThTE BCE Mapbl KOJUIMHEAPHBIX BEKTOPOB.
DA+AB u BC+CD;
AD u CB;
AD-AB 1 DA-DC;
AC+CD u BC-AC.
10. ITycTb ¢ - yroa Mexay HeHyJIeBbIMH BEKTOpaMHU & U b . YcTaHOBUTE

COOTBETCTBHE MEXKAY 3HAKOM a-b M BEIUYMHOM yria ¢ .

A.3-b>0 1. ¢=0°
b.a-b<0 2. ¢=90°
B.3-b=0 3. 0°<p<90°

4. 90° < ¢ <180°
11. B nuHelHOM MPOCTPAHCTBE P, (x) MHOTOUYICHOB CTEIIEHU HE BBIIIE 2 HAJT
MoJIEM JICHCTBHUTENBHBIX YKces R 3a1aH 6a3uc e = (x?; x; 1). KakoBbI KOOpIMHATHI
p1, P2, Ps BEKTOpaA p(x) B 3TOM Oazuce, eciu p(x) = 3x2 — 6x + 57
OtBeT: py = ,po = » P3 =
12. JI5isa mpou3BOILHOTO BEKTOPA x = (x4,%, X5) BEHIOEPUTE ONMEPATOPHI, KOTOPHIE
SIBJISTFOTCS JIMHCHHBIMH.
BriOepuTe oa1H MM HECKOJIBKO BAPUAHTOB OTBETOB:
A(x) = (5x3 +4x4;x3;x1 + 6);
A(x) = (xi; x5 x3);
A(x) = (xy — x3;x3 + 5xz; 1 + 4x3);
A(x) = Bxy + x4;0; x; + 4x3);
13. 3anumuTe MaTpUIly JIMHEHHOTO onepaTopa A, ecliu

A(x) = (x3 — x3;x1 + x2;5x3 — x3).
OtBet: A= ( ).
14. 3anummTe MaTpUIly Iepexojia S oT 0asuca e = (e;; e,; e;) K HOBOMY 0a3ucy

e’ = (ey;e;;ez), €CIIA



e; = e; + 2e; — e,
e, = 3e; + 4e,,
# o __
e; = e; — 3es.

OTtBer: S =( ).
15. B 6azuce e = (ey; e;; es) TMHEUHBINA ONIEpaTOP 3aJaH MATPULICH:

1 0 -2
(2 5).
1 0 1

Haiinure oOpa3 BeKkTopa x = 4e; + e, — e; TIPU OTOOPAKEHUH A.
OTtBeT: A(x) =
16. Haiimure coOCTBEHHBIC YHCIa TMHEHHOTO OllepaTopa, 3aJaHHOI0 MaTPUIICH:

3 0 0
i=(z 5 o)
10 -1 2

B otBeTe 3anummTe COOCTBEHHBIE YKCIA B IOPSIIKE BO3PACTAHUS:
A = Ay = Az =
17. HalinuTe 3Ha4eHUE apaMeTpa p, IpU KOTOPOM BEKTOPHI ay, a,, as, a, SIBISIOTCS

JIMHEHHO 3aBUCUMBIMH, CCJIN

3 1 2 5
(1 _[-3) ., _[4 (1
T s 2T 3BT e T 17
5 —5 10 p

OtBeT: p =
18. 3anummTe MaTpUIly KBaAPaTHIHOU POPMBI f = x% — 2x2 + 7x2 — 4xyx5 + 8x,x3.
BriGepuTe ouH OTBET:

1 0 -2 1 0o —4 1 0 2 1 0 4
( 0 -2 4| ( 0 -2 8| (0 -2 4|, (0 -2 8.
-2 4 7 —4 8 7 2 4 7 4 8 7

19. Haiinure panr r(f) kBaapaTU4HON (HOPMBI
f=6x3+4x3 —2x2 — 2x,%, + 2x,X3 + 6x,X3.
OtBert: r(f) =
20. YcTaHOBHUTE MPABWIBHYIO MOCIIEI0BATEILHOCTh ICHCTBUHN NIPHU HAXOXKICHUN
COOCTBEHHBIX YHCENT U COOCTBEHHBIX BEKTOPOB JIMHEHHOTO OIepaTopa.
[Tarn: BapuanTs! nevictBui:



[ar 1 CocTaBUM XapakTEPUCTHUECKOE YpaBHEHUE

[lar 2 Haiinem oOpaTHy10 MaTpHILy

[IIar 3 Hatinem neiicTBUTENIBbHBIE KOPHU XapaKTEPUCTUUECKOTO
YpPaBHEHUS

[ar 4 CocTaBuM MaTpHily JUHEWHOTO OIepaTopa

Jlms xaxkgoro coOCTBEHHOTO 3HadYeHMs Haitgem OCP
OJHOPOJHOW CUCTEMBI YPABHEHUM

Jasi IpOMesKYTOYHOM ATTECTALMM.

DK3aMEHAIMOHHBIN OUJIET COACPKUT JIBa TECOPETUUYECKUX BOIMPOCA: OJUH Ha
3HaHHE OCHOBHBIX OIPEACIICHU, CBOMCTBa, TeopeM u (opmys, BTOPOM — Ha
JIOKa3aTeNbCTBO. Takke HSK3aMEHAIIMOHHBIN OWIEeT COJCpKUT JIBE 3ajayu,
0a30BOT0 U MOBBIIIEHHOTO YPOBHEH.

TeopeTrndecknue BOIPOCH! K IK3aMEHY.

Marpuusl 1 onpeaeauTe

[lonarne matpunel. Pazmeprocts maTpunel. JnaronansHas matpuna. EnuHndHas
marpuna. JlevictBua Hax marpuuamu. CpoiictBa. [IpaBuiio yMHOXEHHSI MaTpUL.
TpancnionnpoBanne matpull. CBOWCTBA AEUCTBUIM HAJ MAaTPULIAMH.
Onpenemurenu. Ilopsamok onpeaenutensa. DopMmylsia pas3iokeHUS MO CTPOKE
(cronbiy). CpoiictBa ompenenutens. HeBbipoxkneHHass maTpuua. Beruucnenue
oOpaTHO MaTpuIlsl (10 anroputMmy, metosioMm JKopaana-I'aycca). Panr marpuisl.

Cucrembl JIMHEHHBIX AJIre0pandecKuX ypaBHeHNH

Cucrembl JUHEHHBIX anreOpandyeckux ypaBHEHHU. Martpuiia Kod(puIueHTos.
CoBmecTHbIE U HecoBMeCTHbIe cucTeMbl. Teopema Kponekepa-Kanemnmu. Meton
Kpamepa, B kakux ciydasx oH nmpuMmeHuM. Matpuunbsid meton. Meron [Maycca,
PsIMOI U OOpATHBIN XOJI.

JIuHelHbIC MPOCTPAHCTBA

Omnpenenenue JMHEHHOTO NpocTpaHcTBa. [IpuMepsl IMHEMHBIX TPOCTPAHCTB (KaK
3aJ1al0TCsl OMEpaliU CI0KEHHSI 1 YMHOXKEHHUS Ha YKUCIIO B JAHHBIX MTPOCTPAHCTBAX,
HEUTpaJIbHBIA U MPOTUBOMOJIOKHBIN 37eMeHThl). JINHEtHO He3aBUCHMas CUCTEMA
BEeKTOpOB. basuc u pa3MepHOCTh JTUHEHHOT0 npocTpancTBa. KoopauHaTtel BekTopa
B JIMHEMHOM MpOCTpaHCTBE. EJMHCTBEHHOCTh pa3lioKeHUs 1Mo  Oaszucy
(mokazaTenbCcTBO). MaTpuila mepexoja K HOBoMy 0a3ucy (IpaBUIIO COCTaBIICHUS
matpuilsl). Koopaunater Bektopa B HOBoM Oasuce (dpopmyna). [loampoctpancTsa
JUHEWHBIX TpocTpaHcTB. CyMma U TMEepeceueHHe JIMHEHMHBIX MPOCTPAHCTB.
®opmyna ['paccmana.

JInHeHHbIE OnepaTopbl
Omnpenenenre TUHEHHOTO orneparopa. Marpuia JMHEHHOTO omeparopa (IPaBHIIO
cocTaBlieHus). MaTpuiia JHUHEHMHOro oreparopa B HOBOM 0Oaszuce (dopmyna).



CoOcTBEeHHbIE BEKTOpPbl M COOCTBEHHBbIE 3HAUEHHUS JIMHEHHOro omneparopa
(ompenenenue U CBOICTBA). XapakTepucTUYeCKui MHOTOYJIEH,
XapakTepucTuueckoe ypaBHeHue. [IpaBuio oTbickaHusi COOCTBEHHBIX 3HAYCHHUM U
BEeKTOpOB. JIMHEWHas HE3aBUCHUMOCTh COOCTBEHHBIX BEKTOPOB, OTBEYAIOIINX
Pa3JIMYHBIM COOCTBEHHBIM 3HAYCHUSIM (JI0Ka3aTENIbCTBO).

EBKJIMI0BBI IPOCTPAHCTBA

Onpenenenue ckansipHoro mnpouseaeHuss. HepaBeHctBo Komm-byHsikoBckoro
(mokazatenbcTBO). OrnpezesieHne €BKIMAOBAa MpocTpaHcTBa. OmnpeneneHue yria
MEXKJy BEKTOpaMH B  €BKIHMJIOBOM IpocTpaHcTBe. Marpuna ['pama.
OpTOHOPMHPOBAaHHBIN 0a3uc B EBKJIMJIOBOM IMpocTpaHcTBE. OpTOrOHAIBHOCTD
COOCTBEHHBIX BEKTOPOB, OTBEYAIOIIMX Pa3JIMYHBIM COOCTBEHHBIM 3HAYEHUSIM
(mokazarenscTBO). OproroHanmuzanus ['pama-llImunara (mpouecc mnocTpoeHus
OPTOHOPMHUPOBAHHOW CHCTEMBbI BEKTOPOB MO 33JaHHOW JIMHEHMHO HE3aBUCUMOM
cucteme, (opmyiel). MaTpuiia JTHMHEMHOro omeparopa B COOCTBEHHOM Oasuce
(BBIBON).

OptoronaneHas Matpuna. CHHIYJISIpHOE pa3lIOKEHUE MATPULBI, TOJSAPHOE
paznokeHue Matpullbl. KopaaHoBa HopMaiibHast popMma.

buinHeliHbIe U KBaJApaTU4YHbIe (OPMbI

bununeiinas ¢popma (KoopAMHATHAS U MaTpUYHAs 3alUCh). MaTpuila OMIMHEHHON
dbopmbl. CummeTpuyHas OmnHeHas popMma u ee matpuiia. KBagparuunas gopma.
Martpuna kBagpatuuHoi (opmbl. KanoHwdeckuit BuI KBaApaTUYHOU (HOPMBL.
Teopema Jlarpanxa. Meron Jlarpamka mnpuBeneHUs KBaApaTUYHON (POPMBI K
KaHOHWYeCKOMYy Bupy. [lpuBenenue kBampaTU4HOW (HOPMBI K KAaHOHMYECKOMY
BUJY C MOMOIIBbIO COOCTBEHHBIX 3HaYEHUH. 3HAKOOMPEIEICHHOCTh KBAAPaTUYHON
dbopmbl. Kputepuit CunbBectpa. [107M0KUTENBHBIM M OTPULIATECIIHBHBIM HHACKC,
paHT KBaIpaTH4YHON (POpMBI. 3aKOH HHEPLUU.

AHaJIMTHYECKAsl TeOMETPHUA HA IVIOCKOCTH M B POCTPAHCTBE

[IpssMoyrosibHass W MOJIAPHAsE CUCTEMBI KOOpAMHAT. POpPMYJIbI, CBSI3BIBAKOLINE
MPSAMOYTOJIBHBIN U MO PHBIE KOOPAWHATBHI.

YpaBHEeHHE IPAMOM Ha IIOCKOCTH, OCHOBHBIE BHUbI YPABHEHUH. YTOJI MEXIY
IIPSAMBIMH, YaCTHBIE Citydan. PopmyJia [Uisl BBIYUCICHUS PACCTOSIHUSA OT TOYKH J10
MPSIMOM Ha IUIOCKOCTH.

VYpaBHeHUE MIOCKOCTU B MpocTpaHcTBe. HopmanbHblil BekTOp. OCHOBHBIE BUIbI
YPaBHEHUU. YTOJI MEXIy IUIOCKOCTSIMH, YaCTHBIE ciaydau. PaccTossHue oT TOYKH
110 TUIOCKOCTH.

VYpaBaenue npsiMmoii B npoctpaHcTBe. Hampasisitommii Bektop. OCHOBHbIE BUJIbI
YPaBHEHUU NPSAMOM HA TJIOCKOCTU. YTOJ MEXKAY NPSAMOM U INIOCKOCTHIO.

Kpuseie BTOporo mnopsiaka. KaHoHWYeckne KpuBBIE BTOPOTO MOPSAKA: DJUIMIIC,
runepooJia, mapadosia (BbIBOJ KAHOHMYECKUX YPABHEHUI).

Humuanpuyeckue  noBepxHocTH. IloBepxHocTm  BpamieHuss.  KoHuueckue
noBepXHOCTHU. Dmuncous. I'unepdonoun. [lapadonous.



HpaKTI/IIIGCKI/IC 3aJlaHvA K OK3aMCHY.
ba3oBble 3agaun

2 4 -1
-2 0 3
1. Beruucnure onpeaenuTenb:
1 3 5 -6
3 -1 3 0

X, +2X, —4x;, =1,
2. Pemure cuctemy metoqom ['aycca §2x, + X, —5x, = -1,

X, — X, — Xy = —2.
3x, —4X, +5%; =6,
3. Pemute cuctemy meronom Kpamepa 1 MaTpu4yHBIM CIIOCOOOM < 2%, —3X, + X, =0,
3%, —5X, =X, = 3.

4 -2 -1

4. Jlana MaTpuLa JuHeiHOTrO onepaTtopa B 6asuce (e,e;,e3): A= -1 3 -1]|.
1 -2 2

Haiitn
4.1. o0Opa3 BEKTOpa X = 2e; +e, +3e3 P OTOOPAKEHUH 4,

e =2e; +€p —es,
4.2. matpuily A’ 3TOro omepaTtopa B 6azuce (ef,e5,e3), €CIIH €5 = +€, + 3e,

e3 =€ + €, + 2€3;
4.3. KOOpIOMHATHI BEKTOPA X = 2€; +¢€; +3e3 B Oaszuce (ef,e5,e3).

5. Beruucnure pa3MepHOCTb U 0a3UC JTMHEMHOW 000JI0YKH BEKTOPOB
ay,a;,03,04,ds, CCJIN

3 6 -3 -1 4
3 6 —3 —2 5
a, = 1 , Ao = 9 , A3 = 1 , g = q , g = 0
5 10 -5 3 2

6. CocraBpTe ypaBHEHHE IUIOCKOCTH, NPOXOIAIIEH dYepe3 TOYKy A(1,3,0) u

MapauIETbHON TIPAMBIM 4, I, €CIIH

_{x+y—z+3=&
'{2x—y+5z+1=0,

wely, XEYTE
2°5x+y—z+2=0.

7. CocraBbTe ypaBHEHHE IIJIOCKOCTH, MPOXOJAIICH uepe3 JBE MNapaieiIbHbIC

npsAMeIe [, [,

x—1 y+2 z-1 x—2 y z+3
- B 3

I
1" 5 3 1’



8. CocTaBbTe ypaBHEHHUE IJIOCKOCTH, MPOXOSIIEH depe3 ABE MEepEeCceKarolmecs

npsamele Iy, 1,

] x+1 y—-2 z-5 ] x+5 y+8 z—-4
2 7 1 T 4 F o2 T 3 7 -1

3agauy NOBbINIEHHOM CJI0KHOCTH

1. Pemre cucremy meronom I'aycca:

5x; + 4x5 + x5 + 3x, = =5,
1.1 2xy+ x5 + x5+ 4x, =2,

3x;+2x; + x3+ x4 = =3,

X1+ 3x; — 2x3 + 2x, = —4

3x, + 4x5 + 2x5 + x4, = 16,
X1+ 7x9 + x5 +4x, = 23,
2x, + x5 + 3x3 + 5x, = 10,
4x; — 3x5 +4x3 + 6x, = 1.

1.2

X1+ 2x; —3x3+4x, =7,
2xy+5x5 4+ x5 —2x, =5,
3x; — 7x5 + 4x3 4+ 5x, = —11,
7x1+ 2x; —x3+ 1lx, = 6.

1.3

2. Halimute cOOCTBEHHBIC YHCIIa U COOCTBEHHBIE BEKTOPHI JIMHEHHOTO orepaTopa,
3aJJaHHOTO MATpPHUIIEH

-1 0 O
A=14 2 0
3 5 6
3. Haitnure pasmepHOCTH 1 6a31c CyMMBI M TIEPECEUCHHUS TMHEWHBIX TPOCTPAHCTB
Ly +L;, TAC Ly =< a,,a;,a3 =, L, =< by, by, by =, ecimn

(i)
(o)

4. HaiiguTte KaHOHMYECKHWE YpaBHEHHS MPSIMOM, MNPOXOMSIICH uepe3 TOUKY
My(—1, 3, —2) NEPIEHAUKYISPHO NPSAMOM [; U TIEPECEKAIOLIEHN TIPAMYIO 5, €CIIU

y+2 z—4 x—3 y—-2 z-5

E X
13 3 -1 % 4 -3 5

5. CocTaBbT€ KAaHOHWYECKHE YpPAaBHEHMS MPSAMOM, MPOXOASAIIEH dYepe3 TOUKY

A(—1,1,—1) ¥ IepECEKaOIIEN ABE NPSAMBIE [y, [,, €CIU



x—1 y—-2 =z x yv+5 z-3
El . - - —, Ez - = - .

2 3 —1 4 —5 2

6. [To 3aganHO# cuCTEMe BEKTOPOB:
1 3 3 1
a=|Yla=(3)a="!]a=""1
1 1 y 2 1 ¥ 3 _1 ¥ 4 3 ¥

-1 -1 3 3

HIOCTOITE OPTOHOPMUPOBAHHYIO cucTeMy MeTogoM I'pama-IlImMuzra.

7. TlpuBenuTe KBaApaTUUHYIO (OPMYy K KAHOHHMYECKOMY BHIY U YKaXKUTE
peoOpa3oBaHue, NPUBOJAIIEE KBaApaTHYHYI0 (HOPMY K KaHOHHYECKOMY BHUIY,
HCCHeﬂYﬁTe KBaAPaTHUIHYIO (bOpMy Ha 3HAKOOIIPCIACICHHOCTS.

1.1 q(x) = x% 4+ 2xyx; + 2x,x3 — 3x% — 6,05 — 4x3;

7.2 q(x) = 2x? + 8xyx, + 4xyx, + 9x2 + 19x2.
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